RecQ helicases: guardian angels of the DNA replication fork.
Since the original observations made in James German's Laboratory that Bloom's syndrome cells lacking BLM exhibit a decreased rate of both DNA chain elongation and maturation of replication intermediates, a large body of evidence has supported the idea that BLM, and other members of the RecQ helicase family to which BLM belongs, play important roles in DNA replication. More recent evidence indicates roles for RecQ helicases in what can broadly be defined as replication fork 'repair' processes when, for example, forks encounter lesions or adducts in the template, or when forks stall due to lack of nucleotide precursors. More specifically, several roles in repair of damaged forks via homologous recombination pathways have been proposed. RecQ helicases are generally only recruited to sites of DNA replication following fork stalling or disruption, and they do so in a checkpoint-dependent manner. There, in addition to repair functions, they aid the stabilisation of stalled replication complexes and seem to contribute to the generation and/or transduction of signals that enforce S-phase checkpoints. RecQ helicases also interact physically and functionally with several key players in DNA replication, including RPA, PCNA, FEN1 and DNA polymerase delta. In this paper, we review the evidence that RecQ helicases contribute to the impressively high level of fidelity with which genome duplication is effected.